DOCKET NO: 3836-006 NATL 

TITLE 

ON-VEHICLE AUDIO/VIDEO SYSTEMS 

TECHNICAL FIELD OF THE INVENTION 
[0001] The present invention relates to an audio/video system, and particularly to an 
on-vehicle audio/video system. 

BACKGROUND OF THE INVENTION 
[0002] On-vehicle audio/video devices have become popular due to the recreation 
and entertainment properties themselves. Most of vehicles are equipped with on-vehicle 
audio/video systems comprising radio and video devices, etc. A conventional on-vehicle 
audio/video system generally comprises a controller, a data source and a playing device, all 
of which are coupled to each other by cables. The controller comprises a key panel, a signal 
generator, an encoder and a cable transmitter for controlling the data source and the playing 
device through cables. The data source comprises a cable receiver, a decoder, a 
micro-controller, a memory device, an encoder and a cable transmitter. The playing device 
comprises a cable receiver, a decoder, a micro-controller and a player. The operation of the 
known system is briefly illustrated as below. Once a key of the key panel is pressed, the 
signal generator generates a signal. The signal is encoded by the encoder and then 
transmitted via the cable transmitter to the data source and the playing device for decoding 
and sending to respective micro-processors. Thus, the data source and playing device can 
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be controlled to implement corresponding functions. However, due to the 
cable-connections, it is not quite convenient to execute the required operations. The 
flexibility of installation of the system is also limited by the cable-connections. Moreover, 
since control panels are normally provided at the right side of steering wheels, drivers, who 
customarily steer their cars by using both hands, have to move one hand away from 
steer-wheels to operate the control panels, which is not only inconvenient for drivers' 
operation, but also liable to cause accidents. 

[0003] In view of the above, an on-vehicle audio/video system is hereby provided 
for the ease of operation. 

SUMMARY OF THE INVENTION 

[0004] An object of the invention is to provide an on-vehicle audio/video system 
which is convenient for operation. 

[0005] To achieve the object, an on-vehicle audio/video system according to an 
embodiment of the invention comprises a controller, a data source and a playing device, 
wherein the controller comprises at least a first radio frequency (RF) transmitter, the data 
source comprises at least a first RF receiver, a first micro-controller and a second transmitter. 
The controller transmits an RF control signal to the data source. The first RF receiver of the 
data source receives the RF control signal and forwards the received signal to the first 
micro-controller for processing the signal. The second transmitter transmits data signals 
and/or control signals to the playing device under the control of the first micro-controller. 
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[0006] Furthermore, in order to achieve the above object, an on-vehicle audio/video 
system according to another embodiment of the invention comprises a controller, a data 
source and a playing device, wherein the controller controls the data source and/or the 
playing device by means of an RF transmission, and the data source transmits data signals 
and/or control signals to the playing device through an RF transmission. 

[0007] It is preferable that the controller is provided at the steer wheel. 

[0008] Compared with conventional cabled on-vehicle audio/video systems, 
on-vehicle audio/video system of the invention controls the data source and/or the playing 
device through RF transmission to eliminate inconvenience caused by mounting a cabled 
on-vehicle audio/video system and provides a flexibility in installation of various devices of 
the system. 

[0009] Furthermore, installation of a controller on the steer wheel facilitates drivers' 
operation, without distracting drivers from driving. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] Fig. 1 is a schematic view illustrating the wireless control among a controller, 

a data source and a playing device in an on-vehicle audio/video system according to the 

present invention; and 

[0011] Fig. 2 is a schematic view illustrating the operation of an on-vehicle 

audio/video system according to an embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0012] Referring to Fig. 1, which illustrates the function block of an on-vehicle 
audio/video system according to the present invention, the system comprises a controller 00, 
a data source 01 and a playing device 02. The controller 00 is mounted to a steer wheel to 
control the data source 01 via an RF transmission in order to implement functions of the 
audio/video system of the invention, such as On/Off, or the like. 

[0013] The controller 00 may be powered by a separate power supply, or may be 
supplied with power from vehicles. The controller may comprise a key panel 001, a signal 
generator 002, an encoder 003, a first micro-controller 006 and an RF transmitter 004. The 
key panel 001 is mounted on the steel wheel to facilitate the driver's operation and provided 
with a plurality of keys for executing various functions. In this embodiment, the key panel 
001 is provided with a wake-up key (ON), a sleep-mode key (OFF), a play-mode key 
(PLAY), a pause-mode key (STILL) and a stop-mode key (STOP), etc. When any of the keys 
in the key panel 001 is pressed, the signal generator 002 of the controller 00 will generate a 
corresponding signal. The generated signal is encoded by the encoder 003 and then output to 
the first micro-controller 006. The first micro-controller 006 processes the signal to control 
the controller 00 and the transmitter 004. The transmitter 004 produces a corresponding 
signal under the control of the first micro-controller 006 and transmits the produced signal to 
the data source 01 or the playing device 02. 

[0014] The data source 01 comprises at least the following components: a first 
transmitting/receiving unit 01 1, a first decoding/encoding unit 012, a second micro-controller 
013, and a memory unit 014. The first transmitting/receiving unit 011 which may be an RF 

4 



transmitting/receiving unit in this embodiment comprises a receiver and a transmitter. The 
first decoding/encoding unit 012 and the second micro-controller 013 may be integrated in 
one single controlling chip if necessary. The data source 01 of the on-vehicle audio/video 
system of the invention may be a cabled-source or an RF-source. The data source 01 may be 
fixed on a vehicle or be a portable one, comprising one or more of CD devices, VCD devices, 
DVD devices, EVD devices, hard disks, portable hard disks, semiconductor memory disks 
(such as flash memory disk), etc. The stored data can be audio or video data. The data source 
in this embodiment is a portable data source. When the controller 01 sends a signal to the data 
source 01, the first transmitting/receiving unit 011 of the data source 01 receives the signal 
from the signal transmitter 004 of the controller 00, and then sends the received signal to the 
first decoding/encoding unit 012 for decoding. The decoded signal is transferred to the 
second micro-controller 013 which processes the received signal so as to control the data 
source 01 and/or the first decoding/encoding unit 012. The first decoding/encoding unit 012 
encodes the control signal and sends the encoded control signal to the memory unit 014. The 
memory unit 014 sends out data signals to the first decoding/encoding unit 012 according to 
the received control signal. The first decoding/encoding unit 012 encodes the control signal 
from the second micro-controller 013 and the received data signals, and sends the encoded 
signals to the transmitter of the first transmitting/receiving unit 011. 

[0015] The data source 01 can be a data source using its own power supply such as a 
battery, or a data source which is powered by the power supply of a vehicle. 

[0016] The playing device 02 can be an audio player such as a speaker or a vehicle 
audio playing system, or an audio/video player comprising various displayers like a television. 
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The playing device 02 of the on-vehicle audio/video system of the invention can be a 
cable-controlled playing device incorporated into or separated from the data source 01. In this 
case, the transmitter of the data source 01 should be a cable transmitter so that signals and 
data can be transmitted via a cable. The playing device 02 can also be an RF-controlled 
playing device incorporated into or separated from the data source 01, such as a multimedia 
player or a radio player equipped on vehicles. 

[0017] In this embodiment, the playing device 02 is separated from the data source 01 
and conducts RF communication with the data source. The playing device 02 comprises at 
least the following components: a second transmitting/receiving unit 021, a second 
decoding/encoding unit 022, a third micro-controller 023, and a player 024. The second 
transmitting/receiving unit 021 comprises a transmitter and a receiver. The second 
decoding/encoding unit 022 comprises a decoder and an encoder. In this embodiment, the 
second transmitting/receiving unit 021 is an RF transmitting/receiving unit. The receiver in 
the second transmitting/receiving unit 021 receives an RF control signal transmitted from the 
transmitter 004 of the controller 00, or receives data signals or an RF control signal 
transmitted from the transmitter in the first transmitting/receiving unit 01 1 of the data source 
01. All the RF control signal and the data signals are transmitted to the third micro-controller 
023 after being decoded by the decoder in the second decoding/encoding unit 022 of the 
playing device 02. The third micro-controller 023 processes the received signals in order to 
control the playing device 02 and/or the player 024. It is understandable that the second 
decoding/encoding unit 022 and the third micro-controller 023 can be integrated into one 
chip. 
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[0018] The playing device 02 sends the control signal received from the controller 00 
to the first transmitting/receiving unit 011 of the data source 01 through the second 
transmitting/receiving unit 021. Specifically, the second micro-controller 013 of the data 
source 01 processes the RF control signal received from the controller 00 so as to control the 
data source 01 to send corresponding data signals and /or controlling commands to the 
playing device 02. The third micro-controller 023 of the playing device 02 processes the data 
signals and/or controlling commands from the data source 01 to control the playing device 02 
to produce a control instruction corresponding to the controller 00. 

[0019] It is understandable for those skilled in the art that the playing device of the 
invention can receive the control signal from the controller through a receiver of the second 
transmitting/receiving unit 021 provided in the playing device, and directly get data signals 
from the data source under the control of the micro-controller of the playing device. 

[0020] A control method in the on-vehicle audio/video system of the invention is 
implemented through an RF transmission, comprising the steps of: 

1. the key panel 001 of the controller 00 receiving an external instruction, which is 
generated by pressing a function key in the key panel 001; 

2. the signal generator 002 in the controller 00 generating a corresponding control 

signal; 

3. the encoder 003 in the controller 00 encoding the received control signal and then 
transmits the encoded signal to the first micro-controller 006; 

4. the first micro-controller 006 processing the received encoded control signal to 
control the controller 00 and/or transmitter 004; 
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5. the transmitter 004 transmitting an RF control signal; 

6. the first transmitting/receiving unit Oil in the data source 01 receiving the RF 
signal from the controller 00 and the first decoding/encoding unit 012 decoding the RF signal 
and transmitting the decoded signal to the second micro-controller 013 in the data source 01; 

7. the second micro-controller 013 processing the received signal and generating a 
corresponding controlling command for the data source 01 and/or the first decoding/encoding 
unit 012; 

8. the first decoding/encoding unit 012 encoding the command received from the 
second micro-controller 013, and sending the decoded one to the memory unit 014; 

9. the memory unit 014 transmitting corresponding data signals to the first 
decoding/encoding unit 012; 

10. the first decoding/encoding unit 012 encoding/decoding the received data signals 
and/or the control signal and transmitting them/it to the first transmitting/receiving unit 011; 

11. the playing device 02 being controlled in such a way that the second 
transmitting/receiving unit 021 in the playing device 02 receives an RF control signal from 
the controller 00 and data signals and/or an RF control signal from the data source 01, and the 
second decoding/encoding unit 022 processes (e.g., decodes) the received signals and outputs 
the processed signals to the third micro-controller 023; and 

12. the third micro-controller 023 processing the received signals and produces a 
corresponding controlling command for the playing device 02 and/or player 024. 

[0021] It is understandable that the playing device 02 of the invention can be 
cable-controlled in such a way that the second micro-controller 013 of the data source 01 
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conducts a corresponding processing according to the RF control signal transmitted from the 
controller 00, so as to control the data source 01 to send out a control signal and/or data 
signals to the playing device 02 via a cable. The third micro-controller 023 in the playing 
device 02 processes the received the control signal and/or data signals, and then controls the 
playing device 02 to produce a corresponding controlling command. 

[0022] A method for operating and controlling through an RF transmission the 
controller 00, the data source 01 and the playing device 02 will be described in the following 
exemplified embodiments. 

[0023] If a driver wants to awake the on-vehicle audio/video system in a sleeping 
mode, he presses a wake-up key in the key panel 001 of the controller 00 which is mounted 
on the steel wheel. The signal generator 002 in the controller 00 produces a corresponding 
control signal. The encoder 003 encodes the control signal. The encoded control signal is 
transmitted to the first micro-controller 006 and is processed therein in order to control the 
controller 00 and/or transmitter 004. The transmitter 004 sends out the control signal from the 
micro-controller 006 in any one of RF transmissions like Bluetooth, RF communication 
standard (ZIGBEE), ultra-wideband (UWB), and the like. 

[0024] The first transmitting/receiving unit 011 in the data source 01 receives the RF 
wake-up signal from the controller 00 and transmits the signal to the first decoding/encoding 
unit 012. The signal is decoded by the first decoding/encoding unit 012 and the decoded 
signal is transmitted to the second micro-controller 013 so that the second micro-controller 
013 conducts processing according to the signal to execute the wake-up operation of the data 
source 01 no matter whether the data source 01 is powered on or not. 
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[0025] The second transmitting/receiving unit 021 of the playing device 02 receives 
the RF wake-up signal from the controller 00, and sends the signal to the second 
decoding/encoding unit 022 for decoding. The signal decoded by the second 
decoding/encoding unit 022 is sent to the third micro-controller 023 so that the third 
micro-controller 023 conducts processing according to the decoded signal to execute a 
wake-up operation of the playing device 02, that is, to turn on the data source 01. 

[0026] After the wake-up key in the key panel 001 of the controller 00 is pressed, the 
controller 00 wirelessly controls the data source 01 and playing device 02 and enable them to 
enter the wake-up state. In this state, when the driver presses the playing key in the key panel 
001, the signal generator 002 in the controller 00 produces a corresponding playing signal. 
The produced playing signal is encoded by the encoder 003 into RF codes to be sent to the 
data source 01 and playing device 02 in an RF transmission manner like Bluetooth, ZIGBEE, 
UWB, etc. 

[0027] The first transmitting/receiving unit 011 of the data source 01 receives the RF 
playing signal from the controller 00, and sends the playing signal to the first 
decoding/encoding unit 012 for decoding. The decoded playing signal is processed by the 
second micro-controller 013 in the data source 01. The second micro-controller 013 sends out 
the address signal and control signal which are obtained through the above processing to the 
first decoding/encoding unit 012 for encoding. The first decoding/encoding unit 012 sends 
the encoded signals to the memory unit 014. If it is defaulted that the first song will be played 
according to the playing signal, the memory unit 014 transmits corresponding data signals to 
the first decoding/encoding unit 012 according to the received signals. The first 
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decoding/encoding unit 012 encodes the control instruction signal transmitted from the 
second micro-controller 013 and data signals transmitted from the memory unit 014. Finally, 
the encoded data signals and control signal are wirelessly transmitted through the first 
transmitting/receiving unit Oil to the playing device 02. The playing device 02 in this 
embodiment is separated from the data source 01 and is controlled via an RF transmission. 
Therefore, the data source 01 can transmit signals to the playing device 02 by an RF 
transmission such as Bluetooth, ZIGBEE, or UWB, etc. 

[0028] The second transmitting/receiving unit 021 of the playing device 02 receives 
the RF data signals and RF control signals. The received signals are decoded by the second 
decoding/encoding unit 022 and the decoded signals are transmitted to the third 
micro-controller 023. The third micro-controller 023 converts the digital data signals to 
analogue signals and then transmits the D/A converted signals to the player 024 for 
audio-playing or A/V-playing. If the data source 01 transmits image data, the image data are 
directly sent to the player 024 for displaying, without D/A conversion. 

[0029] If the memory unit 014 is a video compact disc (V-CD), and the player 024 is 
a television, the data stream signals and other control signals stored in the V-CD disc in real 
time video code (MPEG-I) format are encoded by the first decoding/encoding unit 012 of the 
data source 01, and the encoded signals are sent to the third micro-controller 023 in the 
playing device 02 through an RF transmission. The third micro-controller 023 processes the 
signals by dividing them into MPEG-I audio stream which is decoded by the third 
micro-controller 023 to obtain stereo audio signals for outputting to the television, and 
MPEG-I video stream which is decoded, D/A converted and NTSC/PAL encoded to form 
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composite video signals for the television. The MPEG-I video stream may also be output as 
tricolor (RGB) signals to a monitor without the NTS/PAL encoding. 

[0030] When the pause key in the key panel 001 is pressed, the controller 01 will 
send out an RF pause signal. The principles of generation of the signal and the control 
operations are the same as those when the wake-up key or the playing key is pressed. 

[0031] The first transmitting/receiving unit 011 of the data source 01 receives an RF 
pause signal transmitted from the controller 00, and sends the signal to the first 
decoding/encoding unit 012. The unit 012 decodes the signal and transmits the decoded 
signal to the second micro-controller 013 for processing in implementing the pause operation 
of the data source 01. 

[0032] The second transmitting/receiving unit 021 of the playing device 02, upon 
receiving the RF pause signal, transmits the signal to the second decoding/encoding unit 022 
to have the signal decoded therein. The decoded signal is then processed by the third 
micro-controller 023 to thereby implement the pause operation of the playing device 02. 

[0033] When the stopping key in the key panel 001 is pressed, the controller 01 will 
send out an RF stopping signal. The principles of generation of the signal and control 
operations in this case are the same as those when the wake-up key or playing key is pressed. 

[0034] The first transmitting/receiving unit 011 of the data source 01 receives an RF 
stop signal transmitted from the controller 00, and sends the signal to the first 
decoding/encoding unit 012. The unit 012 decodes the signal and transmits the decoded 
signal to the second micro-controller 013 for processing so as to implement the stopping 
operation for the data source 01. 
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[0035] The second transmitting/receiving unit 021 of the playing device 02, upon 
receiving the RF stop signal, transmits the signal to the second decoding/encoding unit 022 to 
have the signal decoded therein. The decoded signal is then processed by the third 
micro-controller 023 to thereby stop the operation of the playing device 02. 

[0036] When the sleeping key in the key panel 001 is pressed, the controller 01 will 
send out an RF sleeping signal. The principles of generation of the signal and control 
operations are the same as those when the function keys such as wake-up key or playing key 
is pressed. 

[0037] The first transmitting/receiving unit 011 of the data source 01 receives an RF 
sleeping signal from the controller 00, and sends the sleeping signal to the first 
decoding/encoding unit 012. The unit 012 decodes the signal and transmits the decoded 
signal to the second micro-controller 013 for processing so as to implement the sleeping 
operation of the data source 01. 

[0038] The second transmitting/receiving unit 021 of the playing device 02, upon 
receiving the RF sleeping signal, transmits the signal to the second decoding/encoding unit 
022 to have the signal decoded therein. The decoded signal is then processed by the third 
micro-controller 023 to thereby carry out the sleeping operation of the playing device 02. 

[0039] It should be understandable that the key panel of the on-vehicle audio/video 
system of the invention can also be provided with other function keys such as a fast-forward 
key, a fast-reverse key and a return key, etc., all of which have the same operations as those 
of the playing key or pause key. 
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[0040] A process of the RF control among the controller 00, the data source 01 and 
the playing device 02 of the on-vehicle audio/video system according to the invention will be 
described as follows, taking a Bluetooth RF transmission as an example. 

[0041] The encoder 003 and the transmitter 004 of the controller 00 are set to be the 
first Bluetooth module (will be described in detail later). The first transmitting/receiving unit 
01 1 and the first decoding/encoding unit 012 of the data source 01 are set to be the second 
Bluetooth module. Meanwhile, in order to enable the RF control of the playing device 02 by 
the data source 01, the second transmitting/receiving unit 021 and the second 
decoding/encoding unit 022 of the playing device 02 are set to be the third Bluetooth module. 

[0042] As shown in Fig. 2, a Bluetooth module usually comprises a base band 
controller 051, an electrically erasable read-only memory (EEPROM) 052, a modem 053, a 
receiver 054, a transmitter 055, a transceiver controller 056 and an antenna filter 057. 

[0043] The electrically erasable read-only memory 052 stores the Bluetooth firmware 
(not shown) and exchanges data, address and controlling signals with the base band controller 
051. The Bluetooth firmware includes a link manager (not shown) and a host control 
interface (HCI) (not shown). The link manager implements the link management protocol 
(LMP) and is responsible for a link control of the base layer. Each Bluetooth device can 
conduct a point-to-point communication with the link manager of another Bluetooth device 
through LMP. The HCI provides an interface for accessing the base band controller 051, the 
link manager and a hardware-status-and-control register. The host controls a Bluetooth 
interface by using a series of instructions provided by the HCI driver. Upon receiving the 
instructions, the HCI of the Bluetooth firmware will create an event and return it to the host 
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for indicating the change of the status in the interlace. 

[0044] The base band controller 051 processes link layer functions in the base layer, 
such as selection of the frequency modulation sequences, so as to exchange data between the 
host and the Bluetooth modules. 

[0045] In an embodiment of the invention, the data transmission between the 
controller 00 and the data source 01 will be described to exemplify the RF control of the 
on-vehicle audio/video system according to the invention. 

[0046] In this embodiment, the controller 00 is set as the host and the data source 01 
as the servant. When a function key such as the wake-up key in the control panel 001 is 
pressed, the host, namely the controller 00, enters into the wake-up mode. The signal 
generator 002 generates a corresponding wake-up signal and transmits the signal in a certain 
manner to the Bluetooth module in the controller 00. The wake-up signal is received by the 
base band controller 051 of the Bluetooth module and is then modulated by the modem 053 
by using Amplitude Shift Keying (ASK), Frequency Shift Keying (FSK), Phase Shift Keying 
(PSK), or the like. The modulated signal is transmitted by the transmitter 055 to the 
transceiver controller 056 which coordinates the transmitting and receiving of the signals, and 
then is sent out via the antenna filter 057. The second Bluetooth module of the data source 01 
receives the RF wake-up signal and makes a response thereto. In the case where the data 
source 01 is powered on and is in a sleeping state, the received signal, after filtering the noise 
signal contained in the received signal by means of the antenna filter in the Bluetooth module, 
is sent to the modem through the transceiver controller and the receiver so that the signal is 
demodulated to remove the carrier. The demodulated signal is sent to the second 

15 



micro-controller 013 in the data source 013 to be processed therein, thereby awaking the data 
source 01. 

[0047] The playing device 02 receives the RF wake-up signal from the controller 00 
simultaneously with the data source 01. The principle of operations in the playing device 02 
in this connection is the same as that in the data source 01 when receiving the RF wake-up 
signal from the controller 00. 

[0048] In the case where other function keys such as the playing key, pause key, 
stopping key or sleeping key are pressed, the principle of controlling through RF transmission 
among the controller 00, the data source 01 and the playing device 02 of the on-vehicle 
audio/video system according to the invention is essentially the same as that when the 
wake-up key is pressed. 

[0049] While the embodiments of the invention have been described above, it should 
be noted that modifications and variations may be made thereto without deviating from the 
spirit of the invention. Thus, these modifications and variations should fall within the scope 
of the invention. 
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